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Abstract 
 
Background: Despite limited empirical investigation, existing scientific literature suggests that 
individuals with a history or current diagnosis of conduct disorder (CD) may be more likely to 
demonstrate reckless and aggressive driving. Much of the limited research in this field examines 
the impact of childhood CD on driver behaviour and collision risk in young adults. Few, if any, 
studies assess the impact of this disorder on driver behaviour beyond age 21 years. The current 
research is a population-based study of the impact of CD symptoms during childhood on the risk 
of engaging in driver aggression during adulthood. 
 
Methods: Data are based on telephone interviews with 5,230 respondents who reported having 
driven in the past year. Data are derived from the 2011-2013 cycles of the CAMH Monitor, an 
ongoing cross-sectional survey of adults in Ontario, Canada aged 18 years and older. A binary 
logistic regression analysis of self-reported driver aggression in the previous 12 months was 
conducted, consisting of measures of demographic characteristics, driving exposure, problem 
substance use, alcohol- and drug-impaired driving, symptoms of attention deficit hyperactivity 
disorder, and childhood (before age 15) symptoms of CD. 
 
Results: When entered with demographic characteristics, driving exposure, and other potential 
confounders, childhood symptoms of CD increased the odds of reporting driver aggression more 
than two-fold (adjusted OR=2.12). Exploratory analyses of the interaction between childhood 
symptoms of CD and age was not a significant predictor of driver aggression.  
 
Conclusions: Results suggest that symptoms of CD during childhood are associated with 
significantly increased odds of self-reported driver aggression during adulthood. Limitations and 
future directions of the research are discussed. 
 
 
Keywords: Driver aggression; aggressive driving; conduct disorder; conduct problems; attention 
deficit hyperactivity disorder; population survey 
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1. Introduction 
Driver aggression, including more serious forms such as road rage, has been identified as 
a significant traffic safety concern internationally (Hemenway et al., 2006; Mann et al., 2007; 
Sagar et al., 2013; Smart and Mann, 2002a; Wells-Parker et al., 2002; Wickens et al., 2013b). 
Nearly half of drivers in Ontario, Canada, report being victims of driver aggression in the past 
year, and about 1 in 10 report being victims of driver aggression serious enough to warrant a 
criminal charge (Smart et al., 200b). In addition to creating a stressful environment for road 
users, driver aggression increases collision risk and can result in injury and death (Mann et al., 
2007; Smart and Mann, 2002b; Wells-Parker et al., 2002). Research has identified several 
individual and situational factors that increase the likelihood of driver aggression (Wickens et al., 
2013a). Younger drivers, those with higher incomes, those who report more driving and driving 
high performance vehicles, those who live in denser urban environments, those who report more 
driving-related anger and negative cognitions, and those who themselves have been victims are 
more likely to report perpetrating driver aggression (Asbridge et al., 2003; Nesbitt and Conger, 
2012; Nesbitt et al., 2007; Smart et al., 2003b; Smart et al., 2004; Wickens et al., 2011).  Driver 
aggression is also associated with risky driving behaviour and experiencing negative or adverse 
driving events (Deffenbacher et al., 2001, 2003; Hennessy and Wiesenthal, 2002, 2004).  Both 
males and females report similar levels of driver aggression after controlling for demographic 
factors (Hennessy and Wiesenthal, 2002; Hennessy et al., 2004; Wickens et al., 2012), while 
those who report more problematic use of alcohol and other drugs are more likely to report 
perpetration (Butters et al., 2005, 2006; Fierro et al., 2011; Mann et al., 2004; Yu et al., 2004).   
Clinical and epidemiological studies have found that rates of psychiatric morbidity are 
higher in individuals who report involvement in driver aggression, including both the victims and 
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perpetrators of these aggressive roadway events (Wickens et al., 2014a, in press).  Attention 
deficit hyperactivity disorder (ADHD; Malta et al., 2005; Richards et al., 2006), alcohol and drug 
problems (Butters et al., 2005, 2006; Yu et al., 2004), and anxiety and mood disorders (Butters et 
al., 2006; Galovski et al., 2006; Smart et al., 2003a) have all been associated with increased risk 
of driver aggression. Individuals who report perpetration of driver aggression are more likely to 
report carrying weapons in their vehicles, suggesting a predisposition to violence (Hemenway et 
al., 2006). Disorders related to aggression and violence have also been assessed in aggressive 
drivers. Although few in number, these studies have identified an association between roadway 
aggression and disorders such as intermittent explosive disorder (Galovski et al., 2006), 
borderline personality disorder, and antisocial personality disorder ( Galovski et al., 2006; Malta 
et al., 2005; Sansone et al., 2010; Sansone and Sansone, 2010; Vaughn et al., 2011), which is 
unsurprising given that these conditions present high anger, interpersonal aggression, and 
impulsivity.  
Conduct disorder (CD) represents another form of psychiatric morbidity for which there 
is at least some evidence suggesting a link to driver aggression. CD is characterized by extreme 
externalizing behaviour and is diagnosed based on a prolonged pattern of antisocial behaviour 
that involves the violation of the basic rights of others or major age-appropriate societal norms or 
rules (American Psychiatric Association, 2013). CD typically emerges early in 
childhood/adolescence (Moffitt, 1993), and is associated with aggressive conduct toward others, 
property destruction, deceitfulness or theft, and serious violation of rules (American Psychiatric 
Association, 2013). The prevalence of CD ranges from 2% to more than 10%, with a median 
estimate of 4% (American Psychiatric Association, 2013; Costello et al., 2005). Longitudinal 
studies have found that CD is associated with earlier mortality (Laub and Vaillant, 2000); lower 
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educational attainment (Fergusson and Horwood, 1998; Fergusson et al., 2005); greater 
unemployment or financial difficulty (Colman et al., 2009; Fergusson and Horwood, 1998; 
Fergusson et al., 2005); greater involvement with criminal activity (Fergusson et al., 2005); 
increased sexual risk-taking behaviour (Bardone et al., 1998; Fergusson et al., 2005); increased 
risk of separation/divorce (Colman et al., 2009; Olino et al., 2010); and lower levels of peer 
support, life satisfaction, coping skills, and global functioning (Colman et al., 2009; Olino et al., 
2010). 
 In many cases, the relationship between CD in youth and negative outcome variables in 
adulthood is partially or fully mediated by adult antisocial behaviour (Olino et al., 2010), which 
highlights the importance of reducing the progression from conduct problems in adolescence to 
antisocial behaviour in adulthood as a means of improving psychosocial outcomes. The presence 
of callous-unemotional (CU) traits in conjunction with conduct problems is currently being 
studied as a possible explanation for the heterogeneity in progression from CD in childhood to 
adult antisocial behaviour. This research has produced mixed results, demonstrating both 
increases and decreases in deviant social cognition (e.g., prosocial thinking, empathy, hostile 
attributions) in children with both conduct problems and CU traits (Waschbusch et al., 2007). 
Nonetheless, impaired social cognition represents a potential mechanism by which CD may 
increase risk of driver aggression. 
A series of cohort studies conducted in New Zealand provided evidence to suggest that 
those with a history or current diagnosis of CD are also more likely to demonstrate reckless and 
aggressive driving. Nada-Raja et al. (1997) examined the association between various psychiatric 
disorders and driver offences using data from the Dunedin Multidisciplinary Health and 
Development Study (DMHDS). This study followed the health, behaviour, and development of a 
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cohort of children who were born between April 1, 1972 and March 31, 1975 at a hospital in 
Dunedin, New Zealand. Nada-Raja et al. (1997) divided the cohort based on responses to the 
Diagnostic Interview Schedule for Children (Costello et al., 1982) and a self-report delinquency 
scale (Moffitt and Silva, 1988), which was administered to cohort members at age 15 years. One 
group of cohort members consisted of those who met Diagnostic and Statistical Manual of 
Mental Disorders (DSM)-III criteria for conduct or oppositional disorder. Driver offences 
committed between ages 15 and 18 years were assessed through both self-report and examination 
of participants’ official driving records. When examining official records, relative to non-
conduct-disordered male drivers, males with CD at age 15 years reported more offences related 
to the graduated driver licensing system (GDLS), more licence offences unrelated to the GDLS 
(e.g., driving without a licence), and more alcohol-related driving offences. They were also more 
likely to report having been charged with one or more offences. Female drivers with CD at age 
15 years were more likely than female drivers without CD to have committed more licence 
offences unrelated to the GDLS, but this result was based on a very small sample size, limiting 
the conclusions that could be drawn from the results. When examining self-reported driver 
offences, males with CD at age 15 years were more likely to drive without a licence, to not wear 
a seatbelt, and to break conditions of their learner’s permit; however, they were no more likely to 
drive within 2 h of consuming alcohol and no more likely to be involved in a crash than other 
male drivers. Female drivers with CD at age 15 years were more likely to drive without a 
licence, but were otherwise similar to other female drivers. Among their conclusions, the authors 
suggested that adolescents with a history of conduct problems are significantly more likely than 
their peers to commit traffic offences. 
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Also based on the DMHDS cohort, Begg et al. (1999) examined self-reported crash and 
injury data between ages 18 and 21 years. Results from this study were not as straightforward as 
those of Nada-Raja et al. (1997). Although both male and female drivers with CD at age 18 years 
were more likely to experience a serious injury unrelated to driving, they were no more likely to 
be involved in a motor vehicle collision. Female drivers with CD at age 15 years were more than 
twice as likely as other female drivers to be involved in a crash, whereas male drivers with CD at 
age 15 years were less likely to be involved in a crash. According to the authors, subsequent 
analyses suggested that collinearity between CD and attention deficit disorder in the male sample 
may have accounted for this inconsistency. 
Woodward et al. (2000) analysed data from the Christchurch Health and Development 
Study (CHDS) which followed a sample of children born in Christchurch, New Zealand over a 4-
month period during 1977. This analysis focused on the impact that attentional difficulties 
measured at age 13 years had on driving-related outcomes at age 21 years; results indicated that 
conduct problems at age 13 years contributed to several negative driving-related outcomes. The 
presence of conduct problems was a significant covariate in the prediction of drink-driving 
arrests, number of police contacts for driving offences, and traffic violations. In another analysis 
of the CHDS data, Fergusson et al. (2003) found a linear trend between the presence of conduct 
problems at age 8 years and the number of risky driving behaviours reported between ages 18 
and 21 years; however, the presence of conduct problems was not a significant predictor in the 
multivariate analysis.  
In addition to cohort studies, other research paradigms have also shed light on the 
question of how CD impacts driving-related outcomes. Barkley et al. (1993) examined drivers 
with and without attention deficit hyperactivity disorder (ADHD) to identify driving-related 
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implications of ADHD. However, their sample had a very high level of CD and oppositional 
defiant disorder (ODD) comorbidity. As part of their analysis, Barkley et al. (1993) assessed the 
relative contribution of all three disorders to negative driving-related outcomes and found that 
CD was a significant predictor of driving without a licence, crash-related injuries, and traffic 
citations. Similar results were found by Malta et al. (2005) in a study which compared the 
prevalence of psychiatric diagnoses among undergraduate students self-reporting as high versus 
low in driver aggression. The groups were matched according to age and gender. A number of 
lifetime and current psychiatric disorders were more prevalent among aggressive drivers, 
including a lifetime prevalence of CD. Lastly, Redelmeier et al. (2010) conducted a population-
based case-control study, examining male youth between ages 16 and 19 years hospitalized for 
road trauma (cases) or appendicitis (controls) in Ontario, Canada between April 1, 2002 and 
March 31, 2009. Using universal health care databases, the researchers found that a history of 
disruptive behaviour disorders (i.e. CD or ODD) was more frequent among cases than controls, 
and was associated with a one-third increase in the relative risk of serious road trauma. 
The existing research suggests that there may be an impact of CD in childhood and 
adolescence on driving-related outcomes in adulthood; however, the available literature is 
limited in quantity, includes only one study of population-level data, and assesses outcomes only 
up to age 21 years. The purpose of the current study was to assess the relationship between CD 
symptoms during childhood and the risk of engaging in minor driver aggression during 
adulthood in a population-level dataset. The analysis included variables previously identified as 
risk factors for driver aggression including demographic variables (Wickens et al., 2013a), 
problem substance use (Butters et al., 2005, 2006; Yu et al., 2004), alcohol- and drug-impaired 
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driving (Yu et al., 2004), and possible ADHD (Malta et al., 2005; Richards et al., 2006). As well, 
ADHD is commonly comorbid with CD (Jensen et al., 1997).  
2. Material and methods 
2.1. Sample 
 Data are based on telephone interviews with 5230 respondents who reported having 
driven a vehicle in the past year. Data are derived from the 2011-2013 cycles of the Centre for 
Addiction and Mental Health (CAMH) Monitor, an ongoing cross-sectional survey of adults in 
Ontario, Canada aged 18 years and older. The survey employs random-digit-dialling (RDD) 
methods via Computer Assisted Telephone Interviewing. Because the sampling frame used a list-
assisted RDD (instead of landline numbers only), cellular telephones, newly listed and unlisted 
numbers were also included. Each annual cycle consists of four independent quarterly samples 
with approximately 750 completions each. The annual response rate varied from 48 to 51%. The 
data were weighted to adjust for varying selection probabilities, regional representation, and a 
final post-stratification adjustment to restore the age by sex distribution based on the most 
recently available census figures. The weighted sample is considered representative of the non-
institutionalized Ontario adult population (see Ialomiteanu and Adlaf (2012, 2013, 2014) for 
sampling design details). The institutional research ethics committee at CAMH has approved the 
survey annually. 
2.2. Variables 
Demographic variables included sex (coded 0 = female, 1 = male), age (continuous 
variable), marital status (coded 1 = married or common law, 2 = previously married, 3 = never 
married), income (coded 1 = <$30,000, 2 = $30,000–49,999, 3 = $50,000–79,999, 4 = $80,000+, 
5 = not stated), and region of residence (comprised of six regions in Ontario: 1 = Toronto, 2 = 
Driver Aggression     10 
 
Central East, 3 = Central West, 4 = West, 5 = East, 6 = North). Weekly driving distance, 
included as a control for differences in exposure, was treated as a continuous variable. 
Problem alcohol use was measured using the Alcohol Use Disorders Indentification Test 
(AUDIT; Babor et al., 2001; Saunders et al., 1993), developed by the World Health Organization 
as a screening instrument. The AUDIT was designed to detect problem drinkers at the less severe 
end of the spectrum of alcohol problems, and has been demonstrated to be a highly valid 
measure with strong internal consistency and test-retest reliability (Babor et al., 2001). The 
AUDIT consists of ten items asking about the frequency, volume, and pattern of alcohol 
consumption, indicators of dependence, and adverse consequences associated with drinking. A 
score of 8 or more on the AUDIT is the validated threshold used to designate a hazardous or 
harmful level of drinking. For the current analysis, responses were dichotomized into those 
respondents reporting hazardous or harmful drinking levels versus those not reporting such risky 
behaviour (coded 0 = no hazardous or harmful drinking, 1 = hazardous or harmful drinking).  
Problem cannabis use was measured using the cannabis involvement sub-score of the 
Alcohol, Smoking and Substance Involvement Screening Test (ASSIST), also developed by the 
World Health Organization (WHO ASSIST Working Group, 2002). Asked of all respondents 
who self-identified as having used cannabis in the past three months, this 6-item subscale 
assesses the risk of experiencing health and other adverse consequences (e.g. social, financial, 
legal, relationship) from their current pattern of cannabis use. The ASSIST has strong 
demonstrated internal consistency and test-retest reliability (WHO ASSIST Working Group, 
2002), as well as good concurrent, construct, discriminative and predictive validity (Humeniuk 
and Ali, 2006). For the current analysis, responses were dichotomized into those respondents 
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with no risk or a low risk of developing health and other problems versus those respondents with 
a moderate or high risk (coded 0 = no/low risk, 1 = moderate/high risk). 
Two measures of impaired driving were included. Past-year driving after drinking was 
measured by asking participants: 'during the past 12 months, have you driven a motor vehicle 
after having two or more drinks in the previous hour?' (coded 0 = no, 1 = yes). Driving after 
cannabis use in the past year was measured by asking participants: 'during the past 12 months, 
have you driven a motor vehicle within an hour of using cannabis, marijuana or hash?' (coded 0 
= no, 1 = yes). 
Possible ADHD was assessed using the Adult ADHD Self-Report Scale-V1.1, developed 
by Kessler et al. (2005) in conjunction with a revision of the World Health Organization 
Composite Diagnostic Interview. This validated screener (Kessler et al., 2007) includes six of 18 
items found to be most predictive of a diagnosis of ADHD as per the DSM-IV criteria. Items are 
rated on a 5-point Likert-type scale scored 0-4. Item scores were summed, and a cutoff score of 
greater than 13 was considered a positive indication of ADHD (coded 0 = no, 1 = yes).   
Symptoms of CD were assessed with five items taken from the DSM-IV (American 
Psychiatric Association, 2000) assessment for antisocial personality disorder (APD); a diagnosis 
of APD requires evidence of CD with onset before age 15 years. Participants were asked: ‘before 
you were 15 years old, did you: (1) repeatedly skip school or run away from home overnight? (2) 
Repeatedly lie, cheat, or steal? (3) Start fights or bully, threaten, or intimidate others? (4) 
Deliberately destroy things or start fires? (5) Deliberately hurt animals or people?’ Participants 
who responded ‘yes’ to at least two of the questions were classified as likely having had CD (i.e. 
probable CD) as a child (coded no = 1, yes = 2).  
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The key outcome variable was engaging in minor driver aggression. Participants were 
asked: ‘during the past 12 months, either as a driver or a passenger, how many times have you 
shouted, cursed, or made rude gestures at a driver or passenger in another vehicle?’ (coded no = 
0, yes = 1). Conversion of continuous data to a binary format, including conversion of responses 
to the minor driver aggression question, was done in response to non-normality in the 
distribution of data that would have resulted in the violation of statistical assumptions. 
2.3 Analyses 
Design-based analyses were conducted using Taylor Series Linearization found in 
STATA11 software. Thus, all estimates and statistical tests were corrected for the sampling 
design. The data were screened such that ‘do not know’ responses and refusals were excluded 
from analyses. The weighted sample size was used when reporting percentages, and these are 
considered representative of the population surveyed. Data on prevalence of driver aggression by 
demographic factors and risk factors were examined through design-based F-test analyses. 
Logistic regression analysis was used to assess the impact of probable CD before age 15 years on 
driver aggression in adulthood when entered with demographic factors, driving exposure, 
problem substance use, alcohol- and drug-impaired driving, and possible ADHD.  
3. Results 
In the current sample, the prevalence of probable CD before age 15 years was 7.4 
percent. Table 1 presents self-reported driver aggression by demographic characteristics, driving 
exposure, problem substance use, alcohol- and drug-impaired driving, possible ADHD, and 
probable CD before age 15 years. The overall prevalence of driver aggression was 43.7 percent. 
Based on the univariate analyses, self-reported driver aggression was more prevalent among 
males, those who had never been married, and those with higher incomes. Motorists who 
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reported engaging in driver aggression were younger and reported a greater number of 
kilometres driven weekly. Driver aggression was also more prevalent among those reporting 
harmful or hazardous levels of alcohol consumption, problem cannabis use, driving after 
drinking, and driving after cannabis use. As well, driver aggression was more prevalent among 
those reporting symptoms of ADHD and childhood symptoms of CD.  
A binary logistic regression analysis (svy: logit) (Lee and Forthofer, 2006) of the 
relationship between probable CD before age 15 years and driver aggression in adulthood was 
conducted, while simultaneously entering the influences of sex, age, marital status, income, 
region of residence, driving exposure, problem substance use, driving after drinking, driving 
after cannabis use, and possible ADHD (Table 2). Before the logistic regression model was 
conducted, markers for multicollinearity were assessed (Field, 2005) and were indicative of an 
absence of multicollinearity. The F-adjusted mean residual goodness-of-fit test for the final 
model was not significant, indicating good fit. The odds of self-reported driver aggression for 
those reporting childhood symptoms of CD were more than doubled (adjusted OR = 2.12, 95% 
CI = 1.55, 2.90, p < .001) after controlling for potential confounders. 
Preliminary analyses of the CAMH Monitor data from 2011 to 2012 had identified a 
significant interaction between probable CD and age, suggesting that the association between 
childhood symptoms of CD and self-reported driver aggression declined over the lifespan 
(Wickens et al., 2014b). Given that the current results from the binary logistic regression analysis 
using the larger 2011-2013 dataset had indicated increased odds of driver aggression associated 
with probable CD before age 15 years and decreased odds of driver aggression associated with 
age, the possible interaction between these variables was assessed using the larger 2011-2013 
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dataset. Contrary to the results of the preliminary analyses using the 2011-2012 dataset, the 
interaction was not significant in the larger sample.  
4. Discussion 
Both univariate and multivariate analyses showed that, in a representative adult 
population sample, probable CD before age 15 years was associated with significantly higher 
odds of engaging in driver aggression. Specifically, after controlling for a number of potential 
confounders, the odds of self-reported driver aggression more than doubled among respondents 
reporting childhood symptoms of CD. These results clearly identify a potentially important 
relationship between conduct problems in early adolescence and roadway aggression in 
adulthood. Exploratory analyses investigating possible changes in this relationship across 
different stages of the lifespan failed to find a statistically significant interactive effect. Despite 
what appeared to be a declining association between childhood CD symptoms and driver 
aggression across the lifespan, this interactive effect was not statistically significant in the 
current sample. Further research is needed to address the question of whether the association of 
childhood CD symptoms with driver aggression declines with age.   
The results of the multivariate analyses also provide confirmation that driver aggression 
is influenced by other factors as well. Older age, lower income, and lower rates of driving 
exposure were associated with reduced rates of driving aggression, as has been reported by 
previous studies (Smart et al., 2003b,, 2004; Wickens et al., 2011). Consistent with previous 
findings (Butters et al., 2005, 2006; Fierro et al., 2011; Mann et al., 2004), drivers who were 
experiencing alcohol and cannabis problems were more likely to report driver aggresion. 
However, while some studies have reported a link between ADHD and driving problems such as 
collisions (Barkley et al., 1993), the current finding of no significant relationship between 
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ADHD and driver aggression is consistent with recent findings of no strong impact of ADHD on 
driving problems and collision risk (Vingilis et al., 2014). The current study is also consistent 
with a recent meta-analysis that found that CD and other externalizing behaviours substantially 
mediated the relationship between ADHD and driving problems and collision risk (Vaa, 2014). 
Therefore, it is possible that in the current study, symptoms of ADHD and CD accounted for 
common variance in driver aggression, and that the effects of ADHD symptoms on driver 
aggression seen in univariate analyses may have resulted from the comorbidity of CD with 
ADHD. Nevertheless, this study provides additional support for the suggestion that 
neuropsychiatric issues are important factors in road safety (e.g. Ilie et al., submitted; Wickens et 
al., 2014a). 
Several limitations of the current research must be noted. First, it is important to reiterate 
that the data are derived from a cross-sectional population survey, are correlational in nature, and 
therefore, cause-and-effect conclusions cannot be drawn. Second, the driver aggression question 
on which these analyses are based refers to aggression expressed while being a driver or a 
passenger. Nonetheless, aggression by passengers still represents a threat to roadway safety, and 
passenger aggression can elicit retaliatory aggression by the offended driver. Third, these data 
were collected through self-report telephone interviews, which may have introduced bias such as 
underreporting of driver aggression due to socially desirable responding. Participants may also 
have had difficulty recalling incidents of conduct problems prior to age 15 years, particularly for 
older respondents. Fourth, the measure of CD symptoms is a screening tool that is not designed 
as a diagnostic measure. It also cannot distinguish between types of CD (i.e. childhood-onset, 
adolescent-onset, unspecified-onset). Not all cases of  CD persist into adulthood, but childhood-
onset CD is considered by some to pose greater risk of lifecourse persistence (Goldstein et al., 
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2006; Moffitt, 1993; Moffitt et al., 2002) and may, therefore, have a significantly greater impact 
on driver aggression than is reflected by the odds ratio presented here. Fifth, it cannot be 
determined whether eligible respondents who declined to participate would have responded in a 
similar fashion to those respondents included in the final sample. Finally, telephone surveys are 
limited by the unavoidable exclusion of certain groups within the population including the 
homeless and those who reside in prisons, hospitals, and military establishments. 
Although an association between symptoms of CD before age 15 years and driver 
aggression in adulthood has been identified, further research will be needed to understand the 
nature of this relationship. Other variables may mediate the relationship between symptoms of 
CD and driver aggression, including perhaps personality, adult antisocial behaviour and other 
symptoms of psychopathology (Olino et al., 2010; Waschbusch et al., 2007). It would also be 
informative to determine if there is a relationship between childhood symptoms of CD and the 
frequency or severity of perpetrated driver aggression. Nonetheless, there are practical 
implications of the identified association between symptoms of CD and driver aggression. 
Interventions for CD can take many forms including various types of therapy, home, 
school, and community-based programs, residential and hospital treatment, and social services 
(Kazdin, 1993). Given the impact that probable CD can have on driver aggression, and the likely 
relationship between CD and collision risk (Begg et al., 1999; Redelmeier et al., 2010), it may be 
advisable to ensure that special attention within treatment be paid to aggression and outbursts 
behind the wheel of a vehicle. Likewise, while a discussion of roadway anger and aggression 
may be important for all parents to have with their children when they are in the process of 
obtaining a driver’s licence, this may be particularly important for parents of adolescents 
exhibiting symptoms of CD. It may also be prudent for these parents to exercise more stringent 
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supervision of their children’s driving behaviour. This type of parental intervention early in a 
novice driver’s training may help to reduce the impact of childhood symptoms of CD on driver 
aggression in both adolescence and adulthood. Finally, it may also be beneficial to screen for CD 
symptoms in any prevention or remedial program designed to reduce driver aggression. A more 
focused or specialized curriculum may prove more effective for program participants with a 
history of CD symptoms, who are at greater risk of engaging in driver aggression. Future 
research should consider each of these potential preventive approaches to addressing driver 
aggression among those exhibiting symptoms of CD. 
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Table 1. Self-reported driver aggression by demographic variables, driving exposure, 
problem substance use, impaired driving, and probable CD before age 15 years: Ontario 
CAMH Monitor, January 2011 – December 2013. 
 
  Driver Aggressiona 
  
n 
%Yesb 95% CIsc 
    
TOTALd 5230 43.7 42.0, 45.4 
    
DEMOGRAPHIC VARIABLES:    
Sex  *  
Female 2998 41.7 39.5, 43.9 
Male 2232 45.7 43.1, 48.2 
Age  ***  
mean (SD) Driver Aggressiona No  3100 50.3 
(18.0) 
49.4, 51.1 
                   Driver Aggressiona Yes 2037 43.6 
(13.7) 
42.9, 44.4 
Marital Status  **  
Married/partner 3471 43.8 41.9, 45.8 
Previously married 1043 36.0 32.2, 40.1 
Never married 665 47.1 42.1, 52.1 
Incomee  ***  
< $30,000 458 30.9 25.4, 37.1 
$30,000 - $49,999 641 34.8 30.3, 39.6 
$50,000 - $79,999 1013 43.1 39.4, 47.0 
$80,000+ 1961 51.5 48.9, 54.1 
Not stated 1157 35.8 32.2, 39.5 
Region of Residence    
Toronto 741 42.4 38.2, 46.7 
Central East 870 43.6 39.8, 47.5 
Central West 922 47.2 43.4, 51.0 
West 892 42.3 38.6, 46.1 
East 912 43.4 39.6, 47.2 
North 893 39.5 35.7, 43.4 
DRIVING EXPOSURE:    
Km driven-typical week (100s)f  ***  
mean (SD) Driver Aggressiona No  2746 2.55 
(4.02) 
2.39, 2.72 
                   Driver Aggressiona Yes 1899 3.41 
(4.72) 
3.15, 3.67 
PROBLEM SUBSTANCE USE:    
Alcohol (AUDIT)  ***  
Not hazardous or harmful 4553 41.7 39.9, 43.5 
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Hazardous or harmful 540 59.1 54.0, 64.0 
Cannabis (ASSIST)  ***  
No/low risk 5023 42.4 40.7, 44.1 
Moderate/high risk 198 65.9 57.5, 73.4 
    
IMPAIRED DRIVING:    
Driving After Drinking  ***  
No 4951 42.7 41.0, 44.5 
Yes 262 57.1 49.7, 64.2 
Driving After Cannabis Use  **  
No  5141 43.1 41.4, 44.8 
Yes 74 63.5 50.0, 75.2 
    
MENTAL HEALTH:    
Probable ADHD  ***  
No (score ≤ 13) 4882 43.5 41.8, 45.3 
Yes (score > 13) 148 61.5 51.1, 70.9 
Probable CD before age 15 years  ***  
No (< 2 symptoms) 4832 42.1 40.3, 43.9 
Yes (2+ symptoms) 341 63.0 56.6, 69.0 
a In the last 12 months. 
b Percentages reported are based on weighted sample size. 
c 95% confidence intervals. 
d Respondents who report having driven a motor vehicle in the last 12 months. 
e Canadian dollars. 
f Driving distance was divided by 100 so that the adjusted odds ratio presented in Table 2 
reflected the change in risk for each additional 100 kilometres of weekly driving. 
Design-based F statistical significance * p<.05; ** p<.01; *** p<.001 
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Table 2. Logistic regression model of Driver Aggression: Ontario CAMH Monitor, 
January 2011 – December 2013.
 Driver Aggression a 
(n=4275) 
   
 OR b,c 95% CIs d 
DEMOGRAPHIC VARIABLES:   
Sex (ref. = female) 1.01 .85, 1.20 
Age  .97*** .97, .98 
Marital Status (ref. = married) **  
Previously married 1.08 .85, 1.38 
Never married .62** .47, .81 
Income e (ref. = <$30,000) ***  
$30,000-49,999 1.39 .90, 2.16 
$50,000-79,999 1.55* 1.03, 2.33 
$80,000+ 2.03*** 1.37, 3.02 
Not stated 1.52* 1.00, 2.32 
Region of Residence (ref. = Toronto)   
Central East .97 .74, 1.28 
Central West 1.08 .82, 1.41 
West .92 .70, 1.21 
East .95 .72, 1.25 
North .84 .63, 1.11 
   
DRIVING EXPOSURE:   
Km driven-typical week (100s)e 1.03*** 1.02, 1.06 
   
PROBLEM SUBSTANCE USE:   
Alcohol (AUDIT) (ref = not hazardous or harmful) 1.42* 1.09, 1.84 
Cannabis (ASSIST) (ref = no/low risk) 1.69* 1.04, 2.73 
   
IMPAIRED DRIVING:   
Driving After Drinking (ref = no) 1.16 .81, 1.66 
Driving After Cannabis Use (ref = no) .86 .38, 1.94 
   
MENTAL HEALTH:   
Probable ADHD (ref = no) 1.53 .91, 2.57 
Probable CD before age 15 years (ref. = no) 2.12*** 1.56, 2.90 
   
Constant 1.45 .83, 2.52 
  
F-adjusted mean residual goodness-of-fit test F(9,4249) = 0.62, p = .78 
a In the last 12 months. 
b Adjusted odds ratio. 
c Based on weighted sample size. 
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d 95% confidence intervals. 
e Canadian dollars. 
Ref. = reference category. 
Design-based F statistical significance * p<.05; ** p<.01; *** p<.001 
 
